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Traditional and Nontraditional
Determinants  of Household  Expenditures
on  Selected  Fruits and Vegetables
David  W.  Price,  Dorothy Z.  Price and Donald A.  West
Nontraditional  variables  such as  liquid  assets,  household  management  style,  and
psychological  need  levels  influence  both  the type  and variety  of fruits  and vegetables
served  by  Washington  households.  Among  traditional  variables,  household  size,
education levels,  and geographic  area within Washington  State are relatively important
factors.  Income and occupation  are relatively weak as explanatory  variables.  The liquid
asset effect shows that when the propensity to save is controlled,  households with higher
asset  levels consume  a larger  amount and a  greater variety of fruits  and vegetables.
In  a  period  of  increased  concern  about
nutritional  well-being,  economists  are being
challenged  to develop  more complete  expla-
nations  of food expenditure  behavior.  Much
of the inducement comes  from policy makers
charged  with  making  food  programs  more
effective.  Additional  stimulus  is  provided by
the  research  establishment.  Scientists  can
now  apply  an  expanded  set  of  methods  to
comprehensive  data  sets  in their  search  for
previously  undiscovered  relationships.  Po-
tential payoffs include  increased understand-
ing of how demand for specific groups of food
commodities  may  be  influenced  by
socioeconomic  characteristics  not previously
considered.
Traditionally,  economists  have  focused
their  attention  on  food  expenditure-income
David W.  Price is Professor of Agricultural  Economics,
Dorothy Z.  Price is Professor and Chairman of Child and
Family  Studies,  and  Donald  A.  West  is  Associate
Professor  of Agricultural  Economics,  all  at Washington
State  University.
Scientific  Paper  No.  5420,  Project  0331,  College  of
Agriculture  Research Center, Washington State  Univer-
sity.
This research  was partially funded from a grant from the
Food  and  Nutrition  Service,  U.S.  Department  of Ag-
riculture.
relationships  with appropriate  recognition  of
household  size  and  composition,  location,
and  some  other  socioeconomic  characteris-
tics.  Theories of consumer behavior,  such  as
those  expressed  by  Burk,  list  numerous  de-
terminants  of food  consumption,  but  these
have  seldom  been  analyzed  explicitly  be-
cause  of data  limitations.  The  incorporation
of  these  and  other  variables  into  empirical
analyses can provide a more complete under-
standing  of food consumption  behavior.
Expanded  empirical  analyses  are  ham-
pered by the lack of well  developed concep-
tual  frameworks  and  data  on  nontraditional
variables.  Nevertheless,  such  attempts  ap-
pear justified in the light of growing concern
about  determinants  of  food  consumption.
The  results  presented  here  stem  from  an
initial effort  to assess the effect of an expand-
ed  set  of  factors,  including  liquid  assets,
household  management  styles  and  psycho-
logical  "need" levels,  on food  expenditures.
The approach taken illustrates  how empirical
analysis  of a  larger  set  of variables  may  be
undertaken  and identifies  a  number of rela-
tionships  deserving further  study.
Model  Development
Currently  analyses  of  determinants  of
choice  among  food  items  are  as  likely  to
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include  household  tastes and preferences  as
traditional factors such  as income.  Given the
extremely large number of food items  availa-
ble  to a household,  investigation  of the  non-
traditional  determinants is more manageable
if it focuses on a specific food group. The food
group  chosen  for  this  study  is  fruits  and
vegetables.  Most  of  the  foods  within  this
group,  excepting a few  of the  starchy items,
are  "normal"  goods  whose  consumption  in-
creases  with  income.  Expenditures  on  this
group  constitute  only  about  one-seventh  of
total  outlays  [West],  so  households  have
some flexibility in varying their consumption
of these  items.  The  number  of  individual
food items  within  the  group  is  quite  large,
and  there  is  considerable  variation  among
households  in their choices  among the foods
and the amounts they spend on these items.
Thus, variations  in the  consumption  of fruits
and vegetables  should be  sensitive  to varia-
tions  in  traditional  and  nontraditional  ex-
planatory  variables  included  in  the  model
formulated below. Additionally,  there is par-
ticular  interest  in the  consumption  of fruits
and vegetables from a nutritional standpoint.
The model specified  for the analysis  is:
Cfvi  =  F (HS,  I,  Ae,  M,  NL,  Oh,  Edf, EO,
SD, Fr,  G)
where:
Cfv,i  =  consumption  of foods  within the








M  =  management  style of the adult
female,
NL  =  psychological  need  levels  of the
adult female,
Oh  =  occupation  of household head,
Edf  =  education of the adult female,
EO  =  whether or not the household eats
out regularly,
22
SD  =  whether or not any household
member has  a special diet,
Fr  =  whether or not the household
possesses a food freezer,  and
G  =  geographic area where the house-
hold is  located.
Among  the  variables,  household  size  and
current income  are traditional  variables held
in  previous  analyses  to  influence  food  con-
sumption.  Higher  priced  fruits  and  vegeta-
bles are  hypothesized to be positively affect-
ed  by  increases  in  current  consumer  in-
comes,  while  moderately  priced  items  are
not expected  to  be positively  affected.  Low
priced  items  such  as  dried beans  should  be
negatively affected  by increases  in consumer
income.  It  is  also  hypothesized  that  higher
consumer  incomes  increase  the  variety  of
fruits  and  vegetables  served.  High  incomes
enable these households  to purchase more of
both higher and lower  priced items.
Household  size  may  have  two  opposing
effects  on the variety  of fruit and vegetables
consumed.  First,  it  is  hypothesized  that  in
larger  households,  the  increased number  of
persons  has  a  larger  range  of preferences.
This  wider  range  of preferences  leads  to a
wider  variety  of  items  purchased  by  the
household.  An  opposing  hypothesis  is  that
the larger households  must serve items that
are acceptable  to all members.  The  number
of foods  meeting this criterion may be small-
er.  Since  many  fruits  and  vegetables  are
prepared  for one or two persons rather  than
the  household,  the  former  hypothesis  is
expected  to dominate.
Liquid  assets  have  been  included  less
often in empirical analyses of food consump-
tion,  although  a  number  of studies  indicate
that  they  should  be  recognized  [Ferber].
While liquid  assets have  been  recognized  as
an independent  determinant  of some expen-
ditures,  they  may  also  serve  as  a proxy  for
permanent  income or as  a reservoir  of funds
available  for  immediate  purchases.  A  time
series  study  by  Cheng  indicates  that  per
capita consumption of nondurables  is directly
affected by liquid asset holdings.  Additional-
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ly,  West  and Price  report,  based on a cross
section  survey,  that  total  assets  positively
affect food expenditures.
In a summary  article,  Crockett posits that
the  asset-expenditure  effect  varies  with the
ratio of household's actual to desired holdings
of assets.  Households  whose  actual levels  of
assets  meet or exceed  desired  levels  have  a
higher  propensity  to  consume.  When  their
current  incomes  decline,  the  propensity  to
consume  is  relatively  high and  expenditures
will be  directly related  to  liquid asset  hold-
ings.  Moreover,  the  liquid  asset  effect  ap-
pears  to  be  associated  with  age.  Projector
notes  that the fraction  of net worth spent for
consumption  is higher for persons in the 35-
44 age  group than for those who  are older.
In an  analytical  framework,  the  desire  to
accumulate  assets,  i.e.,  the  propensity  to
save,  should be held constant when analyzing
the effects of income and liquid assets on food
expenditures.  In cross sectional analyses,  this
can  be  accomplished  to  some  extent  by
utilizing  a  sample  that  is  relatively
homogeneous  in terms of life cycle and age of
head, assuming that the desire to accumulate
assets  is  related  to  current  and  anticipated
family  needs.  In  our  study  of  households
headed by middle-aged parents,  these needs
are  held  relatively  constant. 1 It  is  hy-
pothesized that the level of liquid assets held
has  a positive  effect  on  consumption  of the
higher priced  fruits  and  vegetables  and  the
variety  of fruits  and vegetables  consumed.
Another  nontraditional  variable,  family
management  style,  determines many aspects
of a family's  life  style and  is  strongly  indica-
tive  of values  to which  family  members  are
committed.  Two  major  types  of  decisions
identified by  Drucker  and  Simon  prevail  in
different management  styles.  One type,  pro-
grammed and routine decisions,  relates most
clearly  to  a  traditional  management  style
which  is  highly goal-directed,  objective,  and
focused  on  economy  and  efficiency.  The
1The  reason  for this  is that the primary purpose  of the
sample was to evaluate  the school  lunch  program.
second style is characterized by strategic and
nonprogrammed  decisions  which emphasize
creativity,  flexibility,  and an overriding  con-
cern with each individual.  This type is known
as  a  humanistic  management  style.  Several
theorists,  such  as  Diesing,  have  elaborated
on  these  categories  and  have  attempted  to
identify  additional  decision  or  management
styles.
A  third  style,  classified  as  organizational,
has  been  indicated  in  studies  by  Dorothy
Price,  Harvey,  and  Weber.  In  this  style,
emphasis  is  on  the  group  as  a  whole.  The
organizational  style  is  characterized  by  a
pseudo-democratic  environment,  selective
communication,  and resistance to change.  It
is  hypothesized  that  humanistic  household
management  styles  are  associated  with  a
wider variety of foods served.  The traditional
style is expected to be associated with  fewer
more  economical  items.  Households
managed  in  an  organizational  style  are  ex-
pected to  cling to existing patterns or readily
adopt foods associated  with  a peer group.
As  to  need  levels,  the  effect  of  social
psychological  factors  on  consumption  pat-
terns  has  long  been  recognized.  Specific
consumer expenditures,  as all behaviors,  are
motivated  by  both  needs  and  values.  The
need  level  at  which  an  individual  operates
will,  therefore,  affect  consumption  at  any
given  time.  Self-actualization  theory,  as first
expounded  by  Goldstein  and  redefined  by
Maslow,  views  all  behavior  as  highly
motivated  by  a  progressive  level  of needs.
These  needs  move  from  basic,  deficiency
needs  up  through  high,  growth-oriented
needs.  It is hypothesized that consumption of
food  represents  the  most  basic  deficiency
need,  a physiological  need, and that a higher
index value for this need is directly related to
consumption  of basic foods.  However,  since
food can represent a multiplicity of factors to
individuals,  the  specific  food  items  pur-
chased,  consumed,  and/or  served  to  family
members  can  be  related  to any  need level.
Cultural  factors,  ethnic  background,  geo-
graphical  origin,  and  early  family  life  style
and  relationships  can  combine  to  associate
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certain  foods  or  food  patterns  with  certain
need levels.
Consumption  of familiar  foods  indicates  a
high  security  need.  Therefore,  it  is  hy-
pothesized  that  such  individuals  with  high
security needs are hesitant to accept unusual
fruits  or  vegetables.  Foods  associated  with
gatherings  of family  and  friends  are  impor-
tant to  those with a high need for belonging.
Those  who  have  a  high  self-esteem  need
desire  prestige or  status foods and buy more
expensive fruits  and vegetables.  Finally,  it is
hypothesized  that  individuals  at  a  self-
actualization  level  are  inclined  to  try  new
foods and use a great variety of foods.  These
people  are  expected  to  serve  the  greatest
number and types  of fruits and vegetables.
Occupation  of the  household  head  mea-
sures  variation  in  food  requirements  as-
sociated  with  different  types  of work.  Less
manual labor is hypothesized to result in the
consumption  of lower  calorie  foods.  There-
fore,  white  collar  workers  are  expected  to
consume  more  green  leafy  vegetables  and
less dried beans  than blue  collar workers.
Education  of the female  adult  is expected
to pick up variation  in nutritional knowledge
among those  purchasing and preparing food.
Education  is  also  a  proxy  for  social  class.
Those  with  more  education  are  generally
exposed  to  a  wider  variety  of  experiences.
Education  is,  therefore,  hypothesized  to
positively  affect  both  consumption  of  the
fruits  and  vegetables  with  high  nutritional
values and the variety of fruits and vegetables
consumed.
Households  that  eat  out  frequently  are
exposed  to  some  foods  which  may  not  be
familiar to some members.  These households
are hypothesized  to have a greater variety of
fruits  and vegetables in  their diet and to be
more likely  to consume the  types frequently
served in restaurants than other households.
The  variable,  persons  on  a  speical  diet,
primarily  represents  persons  whose  calorie
intake  is  restricted  and  diabetics.  These
households  are  hypothesized  to  consume
fewer of the fruits and vegetables with a high
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sugar content  and more  of the  items  with  a
low  sugar content.
Households  using large  freezers  have  the
ability  to buy fresh  fruits  and  vegetables  in
season and store them for later use. They also
are  better  able  to  store  frozen  foods  which
may be purchased  in the  grocery store.  It is
hypothesized  that  these  households  serve
more  frozen  items,  more  items  typically
produced  in  the  home  garden,  and  more
items that are available  from  local producers
at harvest time.
The  State  of  Washington  has  a  very
heterogeneous  climate.  In some  areas,  fresh
produce  is  readily  available  from  local pro-
ducers  at  certain  times  of the  year,  while
other  areas  do  not  provide  such  access.
Climate  may  also  affect  the  types  of  food
consumed.  Geographic  area within the State
of  Washington  was  included  to  measure
variation  in  access  to  fresh  produce  and
regional differences  in food consumption.  In
addition,  in  some  areas  of the  state,  house-
holds come into contact with minority groups
with  preferences  for  specific  foods.  These
contacts  may  affect  the  consumption  of
households.
Data and Procedures
Data used in the analysis were collected  in
1972  and  1973  from  a sample  of 497  White
households  containing  8-12  year  old  chil-
dren.  The  sample  was  selected to be  repre-
sentative  of  school  children  in  the  State  of
Washington,  92.1  percent  of  whom  are
White.  The  sample  contained  a  higher per-
centage  of children  from  low-income  homes
than does  the  state's  population;  31  percent
had incomes below 125 percent of the pover-
ty level  as  compared  to  12  percent  for  the
state  (see Price  and  West for  details).  With
the requirement that each household contain
at least one 8-12  year old child,  stage  of life
cycle was held relatively constant.  As a result
of this requirement,  household size averaged
5.3  persons  compared  to a  state  population
average  of  3.0  persons  [U.S.  Bureau  of
Census].  Households at this stage of their life
cycle were  expected to  have moderate  hold-
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ings  of  assets  - more  than  young  house-
holds,  but less than those approaching retire-
ment.
Data were collected in a series  of personal
interviews  conducted  with household  mem-
bers.  Information  on  socioeconomic  charac-
teristics  was  gathered  from  the  head  or
spouse,  while  data  on  foods  served,
psychological  need  levels,  and management
style were  collected from  the person usually
in charge  of food preparation.  In addition to
income,  occupation,  and  other  characteris-
tics,  respondents  were  asked  to  record  the
value of homes,  vehicles,  and other property
owned.  Liquid assets  were measured  by the
sum  of respondent's  minimum  monthly bal-
ances  in  their  checking  accounts  plus  bal-
ances  in  saving accounts.
Fruit  and  vegetable  "consumption"  was
measured by  the number and types of these
foods  usually  served.  "Usually  served"  was
defined  as  served  at  least  once  every  two
weeks.  Using  a checklist,  interviewers  iden-
tified  food items  "consumed"  by  the house-
hold.  While  this  approach  did  not  identify
quantities consumed,  it did indicate the type
and variety  of foods that made  up the house-
hold's diet.
Psychological  need  levels  were  measured
from  a  Q-sort  of  30  basic  need  statements
[Price,  et al.].  Respondents  sorted the state-
ments into five categories  ranging from "most
like you" to "least like you."  Statements were
assigned  a  numerical  value  ranging  from  1
through 5 (5 was assigned to "most like you").
This  indirect  form  of questioning  indicated
which  of five  need levels  were  most impor-
tant  to  respondents.  Management  styles
were identified  from a forced choice test of 15
questions,  each  with  three  alternatives
[Price,  et  al.].  Answers  to  these  questions
depicted  which  of the  three  management
styles  characterized  the  person  in charge  of
food preparation.  The  number  of responses
corresponding  to  a  particular  management
style  was  summed  to  yield  a  score  for  that
style.  If, for example,  eight responses were of
the  traditional  style,  the  respondent  was
assigned a traditional management score of 8.
Factor  Analysis of Consumption Data
There  were  49  different  vegetables  and
salads,  and 28 different  fruits  served by 10%
or  more  of  the  households.  For  further
details  on types  and consumption  by ethnic
groups,  see  Price.  In  order  to  reduce  the
number  of  items  to  be  analyzed  and  to
identify  groups  of foods  similarly  preferred
by  the  households,  a  factor  analysis  of  the
individual food items was conducted.  House-
holds with  strong preferences  for a  food,  as
evidenced  by  the  frequency  with  which  it
was served, were  expected to have relatively
high  preferences  for  items  with  similar
flavor,  texture,  and  appearance.  Under this
assumption,  factor  analysis of variables  indi-
cating whether  or  not the  food  was  usually
served  would  group  similar  food  items  and
they  would  be  expected  to be  close  substi-
tutes for one another.
Food items  consumed  by nearly all  of the
households,  or  very  few  of them,  provided
less variation in the data. Inclusion of dummy
variables  representing  the  proportion  of
households  usually  serving  such  foods  may
also  cause  bias  in  correlation  coefficients
when the values of the variables are  near 0.0
to  1.0.2  Consequently,  fruit  and  vegetable
items consumed  by more than 85 percent or
less than  15 percent of the households  were
excluded  from  the  analysis.3 The exclusions
left  65  types  of fruits  and  vegetables  to  be
analyzed.
2This  bias  may lead  to  difficulty  or artifactual  factors.
That  is,  those  factors  resulting  from the covariance  of
different  proportions  of dichotomous  variables  within
the data matrix.  These factors  result from  high correla-
tions  between  dichotomous  variables  caused  simply
because  the variables  contained  a  high  proportion  of
zeros  or ones and not from  any necessary  relationship
between  variables  [Rummel,  303-305].
3This leads to the exclusion  of many important fruits and
vegetables,  including  fresh  tomatoes,  fresh  lettuce,
fresh corn, fresh carrots,  fresh apples, fresh oranges and
tossed  salads.  Since  nearly  all  households  consume
these  items,  there  is little  variance  in  the  dependent
variable  to be explained by  a regression  model.
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The  factor  analysis  consisted  of  first  ex-
tracting  principal components,  then rotating
by  the  varimax  criterion.  All  components
with  eigenvalues  greater  than  1.0  were  re-
tained.  This  analysis  yielded  23 components
which  accounted  for  62.4  percent  of  the
variance  of the original  65  variables.4 These
components  constitute  the basis  from which
the food  preference  (consumption)  variables
used  as  dependent  variables  in  subsequent
regression  analyses  were  formed.
Generally,  the  factors  consist  of fruit  or
vegetable  items  that  are  similar  in  taste,
texture, and appearance  (Table 1). There are,
of course,  some  exceptions.  Dissimilar items
appearing  in the factors generally  have  rela-
tively low  factor  loadings  and,  thus,  do not
have  a  large  influence  on  the  factor.  Most
factors  contain  items  similar enough  so  that
identification  and interpretation of the factors
is  relatively  easy.  Names  assigned  to  the
factors  are listed in the first column of Table
1. The  names  assigned  correspond  to  the
items  with  the highest  loadings.  Items with
low  loadings  may be  erroneously  associated
with  the  factor  due  to  estimation  error.  In
most  cases,  the  factors  contain  vegetables
only  or  fruits  only,  but  there  are  a  few
instances  where  both  are  included  in  the
same factor.
Regression Analysis and Results
Of the  23 factors,  18  were  regressed  with
socioeconomic,  psychological,  and  manage-
4One  problem  in  factor  analysis  is  the  stability  of the
factors.  With  different  samples  and/or  different  num-
bers  of  factors  extracted,  different  results  may  be
obtained.  A preliminary  run  was made  using 100  food
items  including items other than fruits  and vegetables.
All  items  consumed  by  less than  20 percent  or  more
than  80  percent  of  the  sample  were  excluded.  This
sample  included  Mexican  American  and  Black  house-
holds  in  addition  to  the  White  households  used  in
analysis  of fruits  and  vegetables.  These  additions  in-
creased  the  sample  size  to  978  observations.  There
were  25  factors  extracted  with  an  eigenvalue  cutoff of
1.167.  These  factors  explained  50.6  percent  of  the
variation in the  100 food items.  The fruit and vegetable
factors  are comparable  to those  found in  Table 1. This
indicates  that the factor  analysis  conducted with either
sample has  identified stable groupings of commodities.
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ment  variables.5 The  dependent  variables
were  formed  by weighting  the  most  impor-
tant food items  in the factor by the square  of
the  factor  loadings  [see  Rummel,  p.  441].
The  variables  and  weights  used  in  their
construction  are listed in Table 2. Regression
results for these variables are shown in Table
3.  To further explore  the relationship  of the
socioeconomic  and psychological  variables to
fruit  and  vegetable  consumption,  the  num-
ber of the various  types of fruits and vegeta-
bles  served  were  used to form an  additional
five  dependent variables  for  similar analysis
(Table 4).
In addition  to  liquid  assets,  need  levels,
and management style,  explanatory variables
included  current  income,  occupation  of
household head, household size,  education of
the  adult female,  geographic  area within the
state,  and  freezer  ownership.  Households
that regularly  ate  out  as  a group  and those
where  someone  was  on  a  special  diet  were
identified  using  dummy  variables.  Current
household  income was measured  as the  sum
of  annual  earnings  plus  any  transfer  pay-
ments.  Income  and  assets  were  placed  on
adult-equivalent  bases  [Monthly  Labor Re-
view].
Among  the  results,  the  level  of  liquid
assets  held  by  the  household  directly  influ-
ences most of the fresh fruit, fresh vegetable,
and  processed  fruit  factors,  as  well  as  the
number  of salads  and  the  number  of juices
served  (Tables  3  and  4).  This  indicates  that
liquid  assets  are  associated  with  increased
consumption  of these  food groups  and  sup-
ports the hypothesis that having liquid assets
increases  the propensity  to consume  certain
food  items.  The  factors  not  influenced  by
liquid  assets,  processed  vegetables,  repre-
sent lower cost food items. Some of these are
5The five factors excluded  contained a high factor loading
on only  a  single  vegetable.  Therefore,  the  dependent
variable for  regression  analysis  essentially  reduces to a
dummy variable.  This requires the use of logit or probit
analysis  which  adds  considerably  to  the complexity  of
the study.  In addition,  most of these vegetables  were
consumed  by  less  than  30  percent  of  the  sample,
making  them less important.
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TABLE  3.  (continued)
Dependent Varables
Macaroni  Number of Items
& Potato  Mexican  with
Independent Variables  Salad  Veg's  Significance
------------------------------------  t values  ------------------------------------
Income  N  - 2.29*  3
Liquid Assets  N  N  8
Management Type
Traditional  -1.19  -2.67**  5
Humanistic  1.34  N  0
Need Level
Physiological  -1.16  -1.46  2
Love & Belonging  1.19  N  2
Self  Esteem  N  N  0
Self  Actualization  N  N  2
Occupation
White Collar  N  1.68  3
Armed  Forces  2.28*  1.01  2
Service  N  N  2
Household Size  1.95  2.01*  8
Education of Adult Female  N  - 3.84**  5
Household  Eats Out  N  N  4
Anyone on  a Special Diet  -1.11  1.08  3
Own Large Freezer  N  N  4
Geographic Area
Eastern  Washington  N  1.59  1
Central Washington  N  2.63**  6
Northwestern  Washington  -1.36  N  3
South  Metro Washington  -1.36  -1.90  2
R 2 .062  .130
N denotes t value is less than  1.00 in absolute value.
*  Significant at  the .05 level. t= 1.96.
**  Significant at  the .01  level. t = 2.59.
protein substitutes  and generally  have lower
income  elasticities  in food expenditure  stud-
ies.
In  contrast,  current  income  is  significant
for only three food factors and the coefficients
in these instances  are negative.  The negative
relationships  with  the  Mexican  vegetable
factor  is  expected  since  this  grouping  con-
tains  inexpensive  foods.  Similarly,  the
canned  fruit  factor  possibly  reflects
consumption  of  less  expensive  juices.  The
indirect  relationship  with  fresh  vegetables
may  be picking  up more  home  garden  pro-
duction  among  low-income  households,  al-
though no inferences  can be drawn from  this
analysis.  Income  also  negatively  affects  the
number of dried vegetables  and the number
of  juices  served.  Overall,  current  income
does  not provide  the  explanatory  power  for
fruit and vegetable consumption provided by
liquid assets.
Traditional  management  is  a  relatively
strong  explanatory  variable.  All  significant
relationships  are  negative  and are  found  for
less  common  fruits  and  vegetables,  both
fresh  and  processed.  This  relationship  is
consistent  with  the  hypotheses  since  the
traditional homemaker is likely to continue to
31
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serve  only  those  foods  with  which  she  is
acquainted and is less likely to experiment or
try  new  foods.  This  behavior  pattern  also
affects  the  number  of fruits  and  vegetables
(fresh  and  dried)  served,  all  of which  show
negative  relationships  with  traditional  man-
agement.  The  strong  negative  relationship
with  Mexican vegetables  is unexpected since
the sample  contains  no  Mexican  Americans.
However,  within the White  population,  the
interest  in  Mexican  food  represents  a  rela-
tively new  trend  and,  therefore,  would  not
be found  in  a traditional  family.
Some  of the basic  need levels have signifi-
cant  effects.  This  is  true  primarily  for  phy-
siological and self-actualization  needs and,  to
a more  limited degree,  for love  and belong-
ingness  needs.  The  negative  relationship
between physiological  needs  and the serving
of fruit salads  can be traced to the perception
that  these  foods  are  not  as  essential  to
subsistence  as  are  foods  such  as  meat  and
potatoes.  Since  subsistence  is  the  prime
motivator at this need level, the former items
may  not  be  purchased  by  households  re-
sponding  to this need.  The negative relation-
ship with  fresh  cabbage  is  more  difficult  to
explain, though it appears to be related to the
serving  of fewer  salads.  When  served,  cab-
bage  is more likely to be part of the main  or
substantial (or only) course  at the meal.
Some  positive  relationships  are  present
among  the need  for  love and belonging  and
various categories  of fruit.  These include the
serving  of  fresh  berries  and  of  common
canned fruits.  Since the person at this level is
motivated  by  the  need  to  be  a  loved  and
needed member of the group,  this homemak-
er  may  serve  more  fruits  which  are  among
the favorite foods  of children.
Positive  relationships  are  found  between
self-actualization  need and the variety of both
fruits and vegetables  served and the  serving
of  fresh  berries  and  dried  fruit.  Several
influences  may  be  present  here.  Since  an
individual at this need level  is concerned for
all persons, variation  in individual  tastes and
preferences  is  likely  to be  recognized.  This
can  explain  the  larger  number  of  types  of
fruits  and  vegetables  served.  Creativity  is
also likely to be present among persons with
self-actualization  needs;  therefore,  a  greater
number  of  gourmet  type  meals  may  be
served.  This can lead to use of a wider variety
of vegetables,  fruits,  and  berries.  The  con-
cern  with  individual  well-being,  when  as-
sociated with  levels  of income which  enable
one  to  be  selective  in purchasing,  may  ex-
plain the greater use  of dried fruits.
Among the other socioeconomic variables,
household  size positively  affects  eight of the
18  factors  and  all  five  categories  of  the
number  of  foods  served.  In  terms  of the
number of dependent variables  affected,  it is
the  strongest  explanatory  variable.  Larger
households  serve a wider variety  of fruits and
vegetables  than  do the  smaller  households.
The  increased  number  of individual  prefer-
ences  in the larger households  appears  to  be
the dominant  contributing  influence.
Education  of the  adult  female  is  a  rela-
tively strong variable among the factors.  Five
of  the  18  factors  are  significantly  affected.
Two of the three positive relationships are for
fresh  items,  while  both  negative  relation-
ships are with  canned  and dried vegetables.
This  suggests  that higher  education  leads  to
the  consumption  of  more  nutritious  items.
Education  is  also  positively  related  to  the
number of fruits  served.
Ownership of large food freezers positively
affects all frozen items  and dried fruit.  There
is  some  evidence  that  freezer  ownership
leads to the substitution of frozen for canned
vegetables.  The  t-value  for common  canned
vegetables  is  negative  and  significant  at  the
.10  level (Table 3).  Larger freezer ownership
significantly  increases  the  number  of items
served in three of the five  categories.  Freez-
er ownership  appears  to facilitate  variety  in
the fruit and vegetable  diets of households.
Households  that  regularly  eat out  serve  a
greater  variety  of all  categories  except dried
vegetables.  They  consume  more  fruit  items
than other households.  Four of the eight fruit
factors  show  a  positive  significant  relation-
ship, but none of the ten vegetable factors do
so.  The  special  diet  variable  significantly
33
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affects three factors,  all of them fresh fruits or
vegetables.  This result  is  expected  from  the
type of special diets  encountered for reduced
caloric  intake or for diabetics.  "Special  diet"
does  not  significantly  affect  the  variety  of
fruits  and vegetables consumed.
Occupation  of the  major  earner  is  a rela-
tively weak explanatory  variable.  White col-
lar workers  do consume  more  green  vegeta-
bles,  both in fresh  and in frozen  form,  than
do  others.  These  vegetables  are  generally
lower in calories and may explain this type of
relationship.  White  collar workers  also  tend
to eat more frozen and fewer canned vegeta-
bles.
Consumption  associated  with  6  of the  18
factors  in central  Washington  differs  signifi-
cantly  from  that  in  the  northern  Seattle
metropolitan  area.  Consumption  of four  of
the  eight fruit  items  is lower.  Two of these
items  are  berries.  Central  Washington  is  a
major  tree  fruit  area  and,  therefore,  berry
consumption may be low because of substitu-
tion  of  tree  fruits  for  berries.  The  higher
consumption  of  the  "Mexican  vegetables"
among  White  households  in  the  Central
Region  may be  due to the influence  on food
patterns stemming from the large numbers of
Mexican American families living in the area.
Summary and Conclusions
In  this  study  of traditional  and  nontradi-
tional  variables  influencing  food  consump-
tion, the level of liquid assets held was found
to significantly  affect  both the  type  and the
variety  of  fruits  and  vegetables  served  by
Washington  households.  Since  food  is  an
item  usually  purchased with  cash,  this find-
ing  suggests  that  households  with  low  cash
reserves may restrict the types and variety of
fruits  and  vegetables  purchased  in order  to
control  food  expenditures.  This  result  de-
parts  somewhat  from  the  contention  of
Crockett  that  the  propensity  to  consume
from liquid asset holdings may not be higher
for  households  with  such  holdings  because
these households have a higher propensity to
save.  In this study, the sample included only
households  with  8-12  year old  children  and
the  model  included  current  income.  These
procedures  help to hold  constant differences
in propensities  to save that stem from differ-
ences  in life cycle  stages  and income  levels.
This  added  control  may  account  for  the
differences  in results.
Sociopsychological  variables  depicting
management  style  and  psychological  need
levels  also  affected  food  consumption  pat-
terns.  A traditional  style of management was
negatively  related to both number and types
of fruits and vegetables served indicating that
these  non-economic  elements  influence
tastes  and,  thereby,  demand for less familiar
food  items.  Basic  physiological  and  self-
actualization  needs  were  important  in  ex-
plaining  preferences.  Persons  concerned
with  physiological  well-being  appear  more
likely  to  serve  substantive  basic  foods  and
less likely to serve  a wide variety of fruit and
vegetable  items.
Some  variables  traditionally  conceived  to
explain consumption patterns were compara-
tively weak  in  explaining  the types  of fruits
and vegetables  consumed.  Income and occu-
pation  were  significant  for  only  a few of the
fruit and vegetable factors  analyzed.  House-
hold  size  was,  however,  statistically  the
strongest  variable  in  the  study.  Education,
geographic  area,  and  whether  or  not  the
household  regularly  eats  out  also  affected
consumption  patterns.
Overall,  the  results  of this  study  suggest
that  a  number  of non-traditional  economic
and sociopsychological  factors affect fruit and
vegetable  consumption.  More  work  is
needed to accurately  assess their full impact,
however.  In an era of growing awareness  of
the  importance  of proper  human  nutrition
and concern over its determinants,  investiga-
tions  of a  wider  range  of variables  affecting
consumption  of foods  may be justified.
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